Engineering type 1 copper sites in proteins.
The use of site-directed mutagenesis methods has revolutionalized the study of the so-called type 1 and type 2 copper sites in proteins. In particular our understanding of the relation between the structure, and the mechanistic and spectroscopic features of these sites is benefitting from the application of these techniques. Recent progress in the field is reviewed with emphasis on the study of type 1 sites. Topics covered comprise the characteristics of the natural type 1 and type 2 sites, the genetics of blue copper proteins, the modification of Cu sites, the spectroscopy of natural and engineered type 1 and type 2 sites, the effect of mutations on midpoint potentials and the mechanism of electron transfer as carried out by the blue copper proteins.